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INTRODUCTION 
In the last decade, the American public has tremendously increased their 
awareness of risk factors for coronary heart disease. The most recent Surgeon 
General's Report on Nutrition and Health reported that mortality rates due to coronary 
heart disease were recently declining. However, it also stated a grim picture of an 
American diet still high in total and saturated fat contents with coronary heart disease 
as the primary cause of deaths in this nation (United States Department of Health and 
Human Services, 1988). Numerous surveys of the adult population have indicated 
a greater awareness and knowledge of elevated serum cholesterol and high dietary 
cholesterol and fat consumption as two of the major risk factors for the disease and 
stress the need for more public education on this matter (Louis Harris and 
Associates, Inc., 1984; Heimbach, 1985; Schucker et al., 1987). 
Many people have attempted to, or are already modifying eating habits and 
lifestyles to reduce the fat content in their diet. At the same time, this phenomenon 
raises a question for nutrition educators as to how well or to what degree the general 
public have been able to incorporate dietary and behavioral changes to significandy 
reduce their risk of coronary heart disease, even though they may already know what 
is recommended for maintaining their health. Results from a national survey conducted 
by Louis Harris and Associates, Inc., (1984) state that merely educating the public 
may not necessarily be the answer to reduce coronary heart disease mortality rates, and 
that nutrition educators may need to look at other factors besides knowledge, such as 
motivation, to increase the public awareness and adoption of heart healthy diets and 
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lifestyles. Among the adult population, one focus for further nutrition education is 
women, who have traditionally been the meal preparers for the entire household. The 
1985 Continuing Survey of Food Intakes by Individuals (CSFII) studied eating patterns 
of U.S. women ages 19 to 50 (United States Department of Agriculture, 1987) and 
found that women have reduced red meat and whole milk consumption; however, the 
mean percentage of total and saturated fat in their diet was still higher than the 
recommended levels of < 30% and < 10%, respectively. Numerous studies indicate an 
increased awareness and knowledge of heart disease risk. Yet, the actual food intake 
portrays a diet quite discrepant from the recommendations made by various health 
organizations. 
This study of a non-metropolitan based sample of 300 Iowa women between 
the ages of 35 to 55 revealed significant relationships among several demographic 
characteristics, attitudes toward a low fat diet, and the degree of adoption of food 
behaviors to reduce the risk of coronary heart disease. The study utilized a 
sociological model developed by Rogers (1983), which describes the adoption of a 
new behavior, to examine attitudes that may affect an individual's adoption of food 
behaviors to reduce total and saturated fat intake. Significant relationships were 
found between women's food behavior and the demographic variables of education, 
occupation, household size, and familial history of high serum cholesterol level. 
Women with a greater adoption of food behaviors to reduce heart disease risk were 
also more likely to have more positive attitudes toward a low fat diet. 
This study was conducted as a follow-up to a study of 300 rural Iowa males 
also of the 35 to 55 age group by Terry et al. (1991). When data from the two 
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studies were compared, significant differences between males and females were found 
in the attitudes toward and degree of adoption of food behaviors to reduce total and 
saturated dietary fat intake. 
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REVIEW OF LITERATURE 
Demographic Characteristics 
Numerous risk factors have been identified as probable contributing factors to 
the development of coronary heart disease (Ernst et al., 1988). Biochemical indicators 
of risk, such as elevated serum cholesterol and low-density lipoproteins, have been 
under intense investigation over the last several decades (Gordon, 1988). Results 
from these investigations promoted the issuance of dietary recommendations and 
nutrition education programs to inform the public about reducing the risks of coronary 
heart disease through changes in diet and lifestyle (Ernst et al., 1988; Kannel, 1974). 
Recent concerns that have captured research interests are those demographic, 
psychosocial and sociological attributes that appear to have a significant relationship 
with reducing the risk factors of coronary heart disease (Jenkins, 1976). 
The standard risk factors that are already well known by the public are: 
male gender, family history of premature coronary heart disease mortality, cigarette 
smoking, hypertension, high total serum cholesterol levels, elevated low-density 
lipoprotein cholesterol concentration, diabetes mellitus, and obesity being > 30% 
overweight (Ernst et al., 1988; United States Department of Health and Human 
Services, 1988). Demographic characteristics discussed in this section of the paper 
are those that appear to have strong associations with coronary heart disease: 
socioeconomic status, education level, age, gender, marital status, occupation, 
and income. 
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Demographic variables as predictors of heart disease risk 
Socioeconomic status Socioeconomic status (SES) encompasses such 
factors as: urban versus rural living, education, occupation, income, ethnicity, religion, 
and household size (Khoury et al., 1981). SES exerts its influence on lifestyle, habits, 
and perceptions which contribute to the development of coronary heart disease among 
certain vulnerable individuals, which are identified as high risk subgroups. Numerous 
studies have demonstrated that the distribution of the standard coronary heart disease 
risk factors is affected by socioeconomic status (Kushi et al., 1988). There is a higher 
incidence of coronary heart disease among individuals, both males and females, from 
lower socioeconomic groups; particularly those with less educational attainment and 
household income (Tuomilehto et al., 1978; Liu et al., 1982; Millar and Wigle, 1986; 
Kushi et al., 1988). Tuomilehto et al. (1978) have shown that the present coronary 
heart disease incidence is strongly associated with low SES in both rural and urban 
communities. Khoury et al. (1981) found in their study of 362 adults from the 
Princeton school district in Ohio that SES, as defined by level of education and 
occupation of the household head, had a significant relationship with coronary heart 
disease. Jenkins (1976) stated that the upper socioeconomic classes are at a higher risk 
for coronary heart disease early in the process of urbanization and industrialization, but 
the lower socioeconomic classes become at higher risk toward the end of the process. 
This seems to accurately describe the recent trends of coronary heart disease mortality 
among people of different socioeconomic classes in the industrialized nations today. 
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Education level Since the level of education is important in measuring 
SES (Kitagawa and Hauser, 1973; Millar and Wigle, 1986) and is related to coronary 
heart disease risk factors and mortality, differences in responsiveness to information as 
well as in adoption of lifestyles and behavioral practices to reduce coronary heart 
disease risks seem to be apparent among those individuals at opposite ends of the 
SES scale. Studies have suggested that the likelihood of individuals engaging in 
health-related behaviors is positively related to education. 
Millar and Wigle (1986) analyzed the data from over 14 million subjects aged 
20 to 69 in Canada and demonstrated an inverse relationship between coronary heart 
disease incidence and SES among both males and females. They suggested growing 
socioeconomic class differences in risk factors, with high rates of smoking and elevated 
diastolic blood pressure in females from the lower SES groups. They measured SES 
based on level of education of the subjects, and they concluded that the prevalence of 
coronary heart disease risk factors and mortality tended to be high among males and 
females, but were particularly strong among females with a lower level of education 
and SES. The authors suggested that the socioeconomic differences may reflect 
differences in the level of basic health knowledge, a willingness to seek and comply 
with treatment and lifestyle behaviors to reduce coronary heart disease risk, and 
nutrition education programs that may not effectively reach or motivate those who 
are less educated and are in the lower SES groups. Their findings point to the 
need for further studies of females and coronary heart disease risk factors. 
Kushi et al. (1988) found in their study of 1,718 subjects of both genders 
residing in the Minneapolis / St. Paul area that attainment of a higher level of education 
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was positively related to nutrient consumption patterns that may be beneficial in 
reducing coronary heart disease risks. In this study, an inverse relationship of total 
serum cholesterol and education was found in both males and females. Among both 
the male and female subjects, a higher education level was associated with a greater 
intake of complex carbohydrates and fiber, while total and saturated fat intake were 
significantly reduced. Based on these results, they postulated that a higher level of 
education is associated with greater access and exposure to coronary heart disease 
prevention messages. 
In a large study conducted in Tromso, Norway, Jacobsen and Thelle (1988) 
demonstrated that among the 12,368 males and females, those subjects with a higher 
education level had food habits that theoretically reduce coronary heart disease risk 
such as consumption of low-fat milk and soft margarine (as opposed to butter or 
margarine with a low ratio of polyunsaturated fatty acids to saturated fatty acids) and 
daily consumption of fruits and vegetables. Jacobsen and Thelle concluded that there 
are significant relationships between educational level, food habits, lifestyle, and, 
ultimately, risk factors for coronary heart disease. 
Age Age alone has not been considered and defined strictly as a variable 
contributing to coronary heart disease risk. However, it has served as an indicator 
of mortality trends for coronary heart disease. Age, combined with other demographic 
variables such as gender, education levels, and SES has become quite useful in 
identifying those subgroups that need to be targeted for coronary heart disease 
prevention programs. 
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Listed among the groups at high risk for coronary heart disease are middle-aged 
male individuals. Major longitudinal and epidemiological studies have focused mainly on 
coronary heart disease mortality and risk factors in middle-aged males. According to 
the National Cholesterol Education Program (Ernst et al., 1988), coronary heart disease 
incidence is found to be three to four times higher in males than females during these 
middle age years. However, coronary heart disease mortality in females increases 
dramatically beyond age 55, and the incidence of coronary heart disease becomes 
equally prevalent in both males and females in the older age groups (Markides, 1990). 
Gender For the past several decades, females have not been considered to 
have as great a risk for coronary heart disease as males. The difference in coronary 
heart disease mortality between males and females was greatest at ages 45 to 54, when 
male mortality was three times higher. While mortality rates of middle-aged males due 
to coronary heart disease are still considerably higher, the gender differences in 
coronary heart disease mortality decreases as age increases (Markides, 1990). Just as 
many females die of coronary heart disease as males, but because females tend to 
develop the disease later in their life than males (Ostrander et al., 1975), most studies 
done in the past have focused on preventing coronary heart disease that leads to 
premature death of adult males. 
Another important contributing factor of gender differences in coronary heart 
disease risks may be that females, in general, are more inclined to adopt dietary 
behaviors and lifestyles to reduce coronary heart disease risks. In a study of 1,210 
Mexican Americans and 866 non-Hispanic white Americans (Knapp et al., 1988), 
found that with increasing SES, males and females of both ethnic groups showed 
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greater avoidance of saturated fat and cholesterol in their diet with increasing SES, but 
the females in the upper SES had the highest degree of avoidance of high fat foods. 
Kline and Terry (1986) have shown the presence of gender differences in 
beliefs about the efficacy of dietary habits to reduce coronary heart disease risks in a 
study of 57 pairs of males and females matched on age, education level, income, and 
health status. More females than males were likely to agree that reducing saturated fat 
and increasing polyunsaturated fat in their diet are beneficial to reduce coronary heart 
disease risks. 
Results from a study by Terry et al. (1991) indicated that among their sample 
of 300 males, ages 35 to 55 from non-metropolitan areas of Iowa, those individuals 
with greater age, smaller household size, occupation as professionals or administrators, 
a diagnosis of high blood cholesterol level, and greater involvement in food shopping 
and meal preparation tended to have more positive attitudes towards dietary habits to 
reduce coronary heart disease risks. Consequendy, greater adoption of dietary habits 
to lower total and saturated fat intake among these males reflected more positive 
attitudes toward adopting a low fat diet for their health. 
Male gender has always been listed as one of the standard coronary heart 
disease risk factors along with others such as high total serum cholesterol level. 
However, Markides (1990) emphasized that the incidence of numerous diseases, 
including coronary heart disease, is not necessarily defined strictly by biological sex 
differences. Gender, a term which encompasses the biological sex differences as well 
as the psychosocial factors that influence the lifestyle and define the different roles of 
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males and females in society, appears to be more pertinent to help define coronary 
heart disease risk factors (Markide, 1990). 
Marital status Marital status appears to influence the lifestyle and food 
consumption behaviors of an individual significantly. Widowed, separated / divorced, 
and never-married people, both males and females, have been observed to have higher 
coronary heart disease mortality rates than those who are married. Weiss (1973) 
analyzed data obtained from the United States Health Examination Survey of adults in 
1960 - 1962 to investigate the possible relationships between marital status and coronary 
heart disease risk factors such as serum cholesterol and blood pressure. He concluded 
that although coronary heart disease mortality for widowed, divorced, and never-married 
people of both genders (n = 5,480) was much higher than for married people, there 
was no consistent difference in the heart disease risk factors including serum 
cholesterol. However, a more recent study (Venters et al., 1986) revealed that 
widowed and never-married people of both genders do not have coronary heart 
disease risks as high as those for separated / divorced people. This study showed that 
separated/divorced individuals of both genders have a greater risk for hospitalization 
for heart attack or stroke than those who are married, widowed, or never-married. 
Their results indicate significant differences in education level, smoking, alcohol 
consumption, physical activity, and serum cholesterol level among the subjects from 
different marital status categories. Thus, marital status, in conjunction with other 
demographic variables such as education level, appears to contribute to lifestyle and 
health behaviors that may lead to increased or decreased coronary heart disease risk. 
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Occupation Occupation and associated activities that influence an individual's 
lifestyle, such as intensity of physical labor and work experiences, have been used as 
one of the factors to define SES, as well as to explore possible associations with 
coronary heart disease risks (Jenkins, 1976; Khoury et al., 1981; Sorensen et al., 
1985). Sorensen et al. (1985) examined the data that were collected between 1980 and 
1982 through the Minnesota Heart Survey on several aspects of job experiences, such 
as upward occupational mobility and work hours, of 3,818 men and women ages 25 
to 79 in the Minneapolis / St. Paul area. The results of this study indicate that job 
experiences, which may affect individual coronary heart disease risk, had greater impact 
on health attitudes and behaviors of males than females. Therefore, there seems to be 
no definite relationship between occupation and coronary heart disease risk factors for 
females at the present. 
Income Household income is likely to have a significant influence on 
dietary behaviors and lifestyles to decrease coronary heart disease risk factors. In the 
past, economic affluence with higher socioeconomic status promoted higher consumption 
of high fat animal products. Recent trends point toward less consumption of high fat 
food items among the people with higher income and/or education levels. Although 
Kushi et al. (1988) found among their sample of over 1,700 males and females in 
the Minneapolis / St. Paul area that household income and education level were 
related independently and differently to nutrient consumption patterns and coronary 
heart disease risks, females from households with higher incomes were found to 
consume less saturated fat and to have a higher fat intake. The authors noted that 
income and education level contribute to nutrient consumption patterns and coronary 
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heart disease risks differently because income refers to a household as a unit while 
education level is attained by an individual. Jacobsen and Thelle (1988) also support 
the findings by Kushi et al. (1988) by speculating that higher income allows more 
flexibility to choose a healthier lifestyle to reduce coronary heart disease risks. They 
further noted that education level is perhaps more important in predicting coronary 
heart disease risk factors and mortality. 
Demographic variables as predictors of attitudes, beliefs, knowledge, 
and behavior 
Several previous studies on individuals’ fat consumption suggest that the 
attitudes and beliefs one has towards foods and food behaviors to reduce dietary fat 
are a good indicator of the degree of adoption of those food behaviors (Schafer, 1978; 
Foley et al., 1979; Pierce et al., 1984; Shepherd and Stockley, 1985; Kline and Terry, 
1986; Terry et al., 1991). The findings from these studies indicate that those 
individuals with more positive or favorable attitudes toward dietary guidelines to 
reduce coronary heart disease risk; i.e., subjects with negative attitudes toward high fat 
consumption, were more likely to adopt, initiate, and practice those changes. Attitudes, 
beliefs, and knowledge cannot be discussed as adequate predictors of behavioral 
changes without acknowledging the effect of demographic variables on them. 
Researchers have investigated interactions between demographic variables discussed in 
the previous section (age, education level, SES, occupation, household income, marital 
status, and gender) and attitudes, beliefs, and/or knowledge. 
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Shepherd and Stockley (1985) conducted a study of 230 male and 288 female 
subjects ranging from younger than age 16 to 65 and above, on fat consumption 
and attitudes toward food with a high fat content. The obtained results revealed that 
women, particularly in the 26-45 age group, tended to have lower consumption and 
more negative attitudes toward high fat foods than men. They attributed the general 
differences in attitudes to greater interest in and knowledge of nutrition among women. 
However, no significant differences in attitudes were found between men and women 
of different SES categories. 
Studies by Schafer (1978) and Kline and Terry (1986) both indicate that 
men and women may have positive attitudes towards modifying their diet and dietary 
behaviors to reduce coronary heart disease risk, but in varying degrees. Schafer's 
study (1978) was based on 116 couples from two non-metropolitan Midwestern 
cities with an average age of 28 for wives and 30 for husbands. Results indicate 
that females ranked nutrition as the most important factor in food selection and 
consumption, but the males ranked the taste of the food first, and nutritional 
considerations second. Another significant influence on their food selection and 
consumption was the cost of food. 
Kline and Terry (1986) studied the beliefs about heart disease risk of 639 
"female gatekeepers." About half (48%) of their subjects were 30-49 years old, 41% 
were greater than 50 years of age, and 11% were less than or equal to 29 years of 
age. Although the subjects of this study were volunteer Cooperative Extension Service 
clients whose knowledge of coronary heart disease risk factors was probably higher 
than the general public, older women with more education, higher income, and a 
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previous diagnosis of heart disease in self or spouse were most likely to believe 
that the risk factors were related to the onset of coronary heart disease. 
Dietary Fat Intake of Women in the United States 
According to the 1985 Continuing Survey of Food Intakes by Individuals 
(CSFII) for women ages 19-50, the average diet contained 36.8% total fat, which is 
only 1% lower than that for men of same age group (United States Department of 
Agriculture, Human Nutrition Information Service, 1987). Also, 13% of the 
kilocalories from fat in their diet was derived from saturated fat in these women, a 
value still slightly higher than the recommended 10%. The 1986 CSFII for women 
ages 19-50 reported that the main sources of total and saturated fat in the diet were 
ground and processed meats and whole milk. Block et al. (1988) reported that the 
dietary cholesterol intake of females ages 19-74 tended to fall within the recommended 
range of 250-300 mg / day. The ratio of polyunsaturated fatty acids to saturated fatty 
acids in the diet was higher for women than men, but the level did not achieve the 
recommended ratio of approximately 1.0. 
In reference to the 1985 CSFII for women, the Midwestern females in the 
19-50 age group ranked the second highest in total caloric intake (1602 kcal/ day) and 
the highest in total and saturated fat intake (68.1 g total fat and 25.1 g saturated fat/ 
day) for women in the United States (United States Department of Agriculture, Human 
Nutrition Information Service, 1987). The most recent Vital Statistics of the United 
States (1989) indicated that Iowa females ranked 7th in the nation in total female 
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coronary heart disease mortality and 30th in coronary heart disease mortality for 
females in the 35-54 age group. Female coronary heart disease mortality in Iowa 
showed a great increase beyond age 65. 
This study on attitudes of middle-aged rural Iowa females towards coronary 
heart disease risk factors will hopefully provide some insight on ways to approach 
these women when educating them to reduce coronary heart disease risks beginning 
early in their life. 
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RESEARCH OBJECTIVES, HYPOTHESES, AND METHODOLOGY 
Research Objectives 
The objectives of this study were to examine a non-metropolitan based sample of 300 
females ages 35-55 to: 
1. Determine their degree of adoption of and attitudes toward food behaviors to 
reduce total and saturated dietary fat. 
2. Identify descriptive characteristics that are predictive of adoption of and attitudes 
toward dietary behaviors to reduce total and saturated dietary fat. 
3. Evaluate differences in attitudes and adoption of dietary behaviors to reduce total 
and saturated dietary fat intake with data collected from a similar study on a 
non-metropolitan based male sample (Terry et al., 1991). 
Research Hypotheses 
1. The degree of adoption of and attitudes toward dietary behaviors to reduce dietary 
fat are positively correlated with age and education. 
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2. A higher degree of adoption of dietary behaviors to reduce total and saturated 
dietary fat is positively correlated with being diagnosed with high serum 
cholesterol levels and a family history of coronary heart disease. 
3. Attitudes toward a low fat diet are positively related to adoption of dietary 
behaviors to reduce total and saturated dietary fat. 
4. There are significant differences in the reported attitudes and food selection 
behaviors of males and females toward reducing dietary fat. 
Methodology 
Instrument development 
The research instrument developed for a study on rural males by Terry et al. 
(1991) was adapted for use with female subjects for this research project. The 
instrument was originally developed in the Fall of 1988, and it consists of four 
sections: adoption of food consumption behaviors associated with reducing total and 
saturated dietary fat, attitudes associated with adoption of those behaviors, use of 
information sources, and the descriptive characteristics of the subjects. The section on 
use of information sources was excluded for this study. The three sections that were 
retained in the instrument for this research with slight modifications are discussed 
below. A copy of the complete research instrument is found in the Appendix. 
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The first section of the research instrument measured the self-reported adoption 
of 13 dietary behaviors to reduce total and saturated dietary fat recommended to the 
public by the American Heart Association. Ten of these behaviors were consumption 
frequencies of foods or types of foods which were identified to contribute the most 
to intake of total and saturated fat by the National Health and Nutrition Examination 
Survey II (NHANES II). A food frequency format was shown to be reproducible 
and valid by Pietinen et al. (1988) and was chosen for this assessment. The subjects 
were asked how frequently they consumed food items in each of the ten groups. The 
frequency responses were: "daily", "several times per week", "about once a week", and 
"less than weekly". For data analysis, a numerical value was assigned to each 
category of responses, with "less than weekly" having a value of zero and "daily", a 
value of three. 
The two items that followed the food frequency portion asked the subjects to 
identify the type and brand of table fat and cooking fat used in their household. The 
product label of that brand was checked for the primary fat ingredient and a value on 
a scale of zero to three with regard to the content of saturated fat in the product was 
assigned. These values corresponded with values given to the ten food groups to 
assess the degree of adoption of dietary behaviors to reduce total and saturated dietary 
fat. The final item in the first section asked the subjects to rate how frequently they 
read product labels to avoid saturated fat. The responses ranged from "almost always" 
to "never", with assigned numerical values of zero to three respectively. Again, the 
assigned numerical values corresponded to the earlier items in this section. A behavior 
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score for each subject was determined by computing the average from the sum 
of numerical values derived from the 13 responses to items in this section. 
The second section of this research instrument consisted of 27 attitude 
statements about low fat foods. These statements were created based on the Innovation 
/Decision model, developed by the sociologist Everett Rogers (1983) for understanding 
the processes of adopting new behaviors (Figure 1). The Innovation / Decision model 
consists of four major stages that lead to behavior change. The first stage is 
knowledge, where an individual learns and seeks information about the new food or 
food behavior. This stage is affected by demographic characteristics of an individual 
such as age, educational background, and occupation. At the second stage, 
persuasion, an individual develops either a favorable or unfavorable attitude toward 
the new food or food behavior. There are five factors or characteristics that influence 
the development of attitudes during this stage. They are: (1) Relative Advantage (The 
degree to which the new food or food behavior is considered better than the present 
food or food behavior), (2) Compatibility (The degree to which the new food or food 
behavior is compatible to an individual’s needs and existing values), (3) Complexity 
(The degree to which the new food or food behavior is difficult to comprehend and 
implement), (4) Trialability (The degree to which the new food or food behavior can 
be experimented with on a limited basis), and (5) Observability (The degree to which 
changes resulting from the new food or food behavior can be observed by the 
individuals and others). The third stage is decision and implementation, where the 
individual accepts or rejects the new food or food behavior and implements his/her 
20 
c 
© 
5/3 
© 
© 
u 
3 
O 
C 
#© 
© 
E 
© 
© 
© 
->1 
e 
© 
U 
c 
o 
%■» 
c © 
® s 
"^wSE 
® 1 
S 
© 
SD 
© 
© 
WD 
-© 
© , 
© 
c 
* 
5/3 
© 
© *© 
> .£ 
V2 L- 
CL ^ 
“C a © © 
5/3 L* 
© © 
“5 
© 
*© 
© 
s 
e 
'O 
|K 
’© 
© 
Q 
t© 
© 
> 
© 
e 
e 
© 
JS 
H 
a 
X 
3 
o NH 
21 
decision. The fourth and final stage is confirmation. The individual seeks 
reinforcement for the decision made in the previous stage. 
The attitude statements in this instrument were developed from a table of 
specifications for the five groups of characteristics that are thought to be influential 
to the development of attitudes during the second or persuasion stage of the model: 
(1) Relative Advantage, (2) Compatibility, (3) Complexity, (4) Trialability, and 
(5) Observability. The attitude statements for the five categories were listed randomly 
on the questionnaire. Most were written in the negative form, but some were written 
intentionally in the positive form to avoid response set by the subjects. The responses 
to the attitude statements were rated on a five-point Likert scale from strongly agree 
to strongly disagree. A numerical value of one was assigned to the most negative 
response and a value of five was given to the most positive response to each of 
the 27 attitude statements. 
The third section of the research instrument was developed to collect data on 
the subjects’ demographic characteristics. The items included were: age, level of 
educational attainment, race, occupation, marital status, spouse’s employment outside of 
the home, the number of individuals in the subject’s household and annual household 
income. The subjects were asked if they or their family members (father, mother, 
brothers, sisters, spouse, and children) had received a diagnosis for high blood 
cholesterol. The final few items in this section asked the subjects on their frequency 
of having meals away from home each week. Responses ranging from "none" to 
"greater than four times" per week were given to four types of food establishments: 
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(1) vending machines or convenience stores, (2) fast food restaurants, (3) cafeterias, 
delis, and other restaurants, and (4) other peoples' homes or community events. 
This research instrument was approved for use by the Iowa State University 
Committee on the Use of Human Subjects in Research. 
Data collection 
In February, 1990, telephone interviews with 300 randomly selected females, 
ages 35 to 55, were conducted by trained telephone interviewers of the Quality 
Controlled Service Company in Sunset Hills, Missouri. Those who had been 
previously diagnosed with diabetes, heart attack, or stroke were screened out prior 
to the interview and were not included in the sample. Each interview lasted 
approximately 20 minutes. 
Data Analysis 
The data for each interview form were numerically coded and entered on Iowa 
State University’s NAS AS/9160 computer. The Statistical Analysis System (SAS 
Institute, Inc., 1985) was used for statistical analysis. 
An average food behavior score was calculated for each subject based on the 
responses to the 13 food behavior items in the first section of the research instrument. 
Low behavior scores were indicative of a higher degree of adoption of food behaviors 
to reduce total and saturated dietary fat intake. 
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An average attitude score for each subject was calculated based on the responses 
to the 27 attitude statements in the second section of the research instrument. Each 
individual’s scores for the 27 items were summed and divided by the number of items 
to which the individuals responded. The numerical values of positive attitude statements 
were reversed to match the negative attitude statements prior to calculating the attitude 
score. Lower attitude scores indicate greater positive attitudes toward low fat foods and 
behaviors regarding consumption of low fat foods. Conversely, higher attitude scores 
reflect a more negative attitude toward low fat foods and consumption of them. 
The Cronbach’s alpha test was done to measure the internal consistency of the 
attitude scale in the instrument and its subscales: (1) Relative Advantage, 
(2) Compatibility, (3) Complexity, (4) Trialability, and (5) Observability. An alpha 
value greater than 0.6 was considered to be acceptable for survey research (Borg and 
Gall, 1989). The Cronbach's alpha for the total attitude scale was 0.81; relative 
advantage subscale, 0.87; compatibility subscale, 0.86; complexity subscale, 0.88; 
trialability subscale, 0.86; and observability subscale, 0.89. 
Frequencies and percentages were determined for each variable in the first, 
second, and third sections of the research instrument. T-tests were conducted for 
determining significant differences on interval level data. Tests of correlation between 
interval level data were conducted using Pearson’s correlation coefficients. Differences 
between variables at nominal level were determined using the chi-square test. The 
level of significance was set at a probability of less than or equal to .05. 
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RESULTS AND DISCUSSION 
Descriptive Characteristics 
Demographic characteristics 
The demographic characteristics of the sample are found in Table 1. This 
sample consisted of 300 females; ages 35 to 55 years, living in non-metropolitan areas 
of the state of Iowa. The age distribution of the participants in this study was fairly 
even with individuals from 35 to 39 years of age composing the largest percentage of 
the sample (29.5%). This age group was followed by those 50 to 55 years (26.3%), 
45 to 49 years (22.2%), and 40 to 44 years (21.8%). The ages of the participants 
were quite evenly distributed between the two age groups of 35 to 44 years (52.0%) 
and 45 to 55 years (48.0%). 
Overall, 93% of the participants in this study had received a minimum of four 
years of high school education. This figure is higher than the 1988 high school 
graduation rate of 86.4% for the state of Iowa which includes both males and females 
(Iowa Department of Economic Development, 1991). Beyond high school, 25.7% of 
the participants had some college or technical school training, 14.3% earned or 
completed a college degree, and 6.0% had training beyond the college degree. 
The majority of the subjects reported themselves as non-Hispanic, white females. 
The racial characteristic of the remaining participants were Hispanic (1.3%) and others 
(1.0%). In 1985, black, Hispanic, and other racial / ethnic groups (Asians, Pacific 
Islanders, American Indians, Eskimos, and Aleutians) comprised only 3.5% of the 
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total Iowa population. The representation of the racial groups of the participants in 
this study agrees with the profile of the Iowa population, with a predominantly white 
population with a small percentage of minority groups. 
A large majority of the subjects were married (81.7%) and a smaller proportion 
of them were single (18.3%), as shown in Table 1. Nationally, 60.4% of females 
ages 18 and over are married, while 76.2% of females ages 35 to 54 are married 
(United States Department of Commerce, Bureau of Census, 1990). Traditionally, the 
number of married couples in Iowa has been high although the number has declined in 
the last twenty years. In 1970, 90.4% householders in Iowa were married, but the 
percentage declined to 87.9% by 1980; while the proportion of female householders 
without a spouse, primarily due to divorce, increased from 7.3% to 9.5% during the 
same period (Iowa Department of Economic Development, 1991). In this study, 
however, there are nearly as many widows as divorced or never-married single women. 
Participants were asked about the number of people ‘ residing in their homes 
(Table 1). The average number of persons in households of this sample was 3.2 
persons. The most frequently identified number of persons in the household was two 
(31.3%). This figure is followed by four (22.9%), three (20.9%), five (9.1%), one 
(8.1%), and six or more (7.7%). The national average for household size in 1989 
was 2.62 persons, and the average for Iowa household in 1988 was 2.51 persons 
(United States Department of Commerce, Bureau of Census, 1990). The average in 
this study was slighdy higher than the national and state averages. The number of 
individuals living alone was not very high in this sample due to the age range of the 
participants. Individuals under age 35 and over 55 are more likely to be living alone. 
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TABLE 1. Demographic characteristics of respondents (n=300) 
Characteristic Frequency Valid Percent 
Age 
35-39 88 29.5 
40-44 65 21.8 
45-49 66 22.2 
50-55 78 26.3 
Missing 3 -- 
Education 
Less than high school 21 7.0 
High school graduate 141 47.0 
Some college 
or technical school 77 25.7 
College degree 43 14.3 
Post college degree 18 6.0 
Race 
White, non-Hispanic 293 97.7 
White, Hispanic 4 1.3 
Other 3 1.0 
Occupation 
Professional, administrator, 
owner, supervisor 64 21.5 
Farming 6 2.0 
Skilled technician, laborer 
factory worker 43 14.4 
Clerical, sales, service 93 31.1 
Homemakers 83 27.8 
Others 10 3.3 
Missing 1 -- 
Marital Status 
Married 245 81.7 
Single 19 6.3 
Divorced 18 6.0 
Widowed 16 5.3 
Separated 2 0.7 
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TABLE 1. continued 
Characteristic Frequency Valid Percent 
Spouse works outside home 
Yes 201 67.0 
No 45 15.0 
Missing 54 — 
Number of persons in home 
One 24 8.1 
Two 93 31.3 
Three 62 20.9 
Four 68 22.9 
Five 27 9.1 
Six or more 23 7.7 
Missing 3 — 
Annual household income 
Less than $15,000 37 13.0 
$15,000 to $29,000 134 47.2 
$30,000 to $44,000 61 21.5 
Greater than $45,000 52 18.3 
Missing 16 -- 
The reported annual household income of the subjects (Table 1) are grouped 
into four categories, ranging from less than $15,000 to greater than $45,000. The 
average annual household income of the majority of the participants fell within the 
range of $15,000 to $44,000. The category with the highest percentage reported by 
the women was $15,000 to $29,000 (47.2%), followed by $30,000 to $44,000 
(21.5%), greater than $45,000 (18.3%), and less than $15,000 (13.0%). Personal 
income per capita for Iowans in 1988 averaged around $14,662 (Iowa Department of 
Economic Development, 1991; United States Department of Commerce, Bureau of 
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Census, 1990), and the personal income per capita nationwide in 1988 was $16,489 
(United States Department of Commerce, Bureau of Census, 1990). Therefore, the 
average personal income per capita for Iowans was lower than the national average in 
1988, but the majority of the participants in this study reported their annual household 
income within the $15,000 to $44,000 range, which includes the national average 
personal income per capita of $16,489. 
Statistically significant relationships were found among several demographic 
characteristics. Occupation and the level of reported annual household income were 
related (X^ =19.352, df=4, p=.001). Professionals and administrators were more likely 
to report their income as greater than $45,000, while homemakers and those who held 
clerical and sales jobs, for example, tended to report their income in the less than 
$15,000 and the $15,000 to $29,000 categories. Occupation and income were also 
related to the level of educational attainment of the participants. Those individuals with 
higher incomes tended to have higher educational attainment (r=0.249, p=.000). With 
regard to the relationship between education and occupation (X^ =49.814, df=2, 
p=.000), participants with greater than 12 years of formal education were more likely 
to be working outside the home as professionals and administrators, while individuals 
with education of 12 years or less tended to be at home or holding jobs in categories 
other than professionals and administrators. However, in general, more females in this 
sample were found to be working outside of home in various types of occupations 
rather than staying at home, regardless of the number of years of formal education. 
Participants who were employed at occupations outside of their homes either as 
professionals or non-professionals, were more likely to have a household size of four 
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or fewer members (X^ =11.540, df=4, p=021). This relationship suggests that 
women with smaller households tended to work outside of the home more often 
than women in households with greater than four members. 
A significant negative relationship between age and the reported number of 
persons residing in each household was found (r=-0.465, p=.000). The households 
of participants in the younger age group (35 to 44 years) tended to have a greater 
number of persons than the households of older participants. 
Diagnosis of high blood cholesterol levels 
Nearly 11% of the female participants reported that they had been diagnosed 
with high levels of blood cholesterol. This figure is lower than the 18.3% of males 
with a diagnosis of high blood cholesterol in the same age group from similar areas 
of Iowa (Terry et al., 1991). 
Family heart health history 
The subjects identified specific family members who have been diagnosed with 
high serum cholesterol level and these results are summarized in Table 2. Mothers 
(20.3%) were the most frequently reported family member of the participants to have a 
diagnosis of a high blood cholesterol level. The percentage of mothers reported by the 
female participants in this study was followed by spouses (18.2%), fathers (17.3%), 
siblings (14.3%), and children (3.0%). According to the results from a study by 
Terry et al. (1991) on a sample of 300 males from non-metropolitan areas of Iowa 
30 
in the same age group, the percentage of mothers reported as having a diagnosis 
of high blood cholesterol level was 14.0%, which is less than the 20.3% that was 
reported in this study. Additionally, the percentages of spouses of the female 
participants diagnosed with his condition (18.2%) was much higher than the percentage 
for the spouses of the male participants (5.6%) reported by Terry et al. (1991). The 
percentage of the family members with the diagnosis was much higher, in general, 
in this study as compared to the results from the male sample (Terry et al., 1991). 
In the next item, the participants were asked about family history of heart 
attacks, as shown in Table 3. Fathers (22.7%) were most frequently reported to 
have suffered from a heart attack, followed by mothers (12.0%), siblings (5.4%), 
and spouse (4.7%). No incidence of heart attack was reported for children. The 
percentages for all five types of family members in this sample were higher but 
resembled similar rankings of percentages found by Terry et al. (1991). 
A score for family history of high blood cholesterol level was determined 
for each participant. Table 4 depicts the calculated "family history of high blood 
cholesterol level" score based on the number of family members of the participants 
diagnosed with a high blood cholesterol level. A score of 1.0 was assigned to 
participants with no family member diagnosed with the condition, 2.0 to participants 
with one family member, and 3.0 to participants with two or more family members 
diagnosed with a high blood cholesterol level. The frequencies and percentages for 
these scores are also shown in Table 4. As with the results from the study by Terry 
et al. (1991), about half of the participants (51.0%) scored 1.0, indicating no family 
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TABLE 2. Family history of diagnosed high blood cholesterol 
levels (n=300) 
Family member category 
Subjects reporting diagnosis 
in family member category 
Frequency Percent 
Father 51 17.3 
Mother 60 20.3 
Siblings 39 14.3 
Spouse 47 18.2 
Children 8 3.0 
TABLE 3. Family history of heart attack (n=300) 
Subjects reporting 
in family member 
diagnosis 
category 
Family member category Frequency Percent 
Father 68 22.7 
Mother 36 12.0 
Siblings 15 5.4 
Spouse 12 4.7 
Children 
— 
— 
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history of high blood cholesterol level. Conducting the t-test on the data in this 
sample of females indicated that participants who had not been diagnosed with a high 
blood cholesterol level were more likely to have family members who also had not 
been diagnosed with high blood cholesterol levels (t, df=296, pc.OOO). 
A score for family history of heart attack for each subject was also calculated 
(Table 5). A score of 1.0 was assigned to participants with no family member who 
had suffered from a heart attack, 2.0 to participants with one family member, and 3.0 
TABLE 4. "Family history of high 
(n=300) 
blood cholesterol level" scores 
Score No. of members Frequency Percent 
1 0 153 51.0 
2 1 99 33.0 
3 2 or more 48 16.0 
TABLE 5. "Family history of heart attack" scores (n=300) 
Score No. of members Frequency Percent 
1 0 196 65.3 
2 1 83 27.7 
3 2 or more 21 6.9 
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to participants with two or more family members who had suffered from this 
condition. The frequencies and percentages of these scores are shown in Table 5. 
Once again, a large proportion of the participants in this sample did not have any 
family members diagnosed with heart attack, which was comparable to the result 
reported by Terry et al. (1991). 
The two types of family history scores for high blood cholesterol levels and 
heart attacks were statistically analyzed with the demographic characteristics of the 
female sample to determine if any significant relationships exist between the scores 
and the demographic variables. In this sample, a higher score on the family history 
of high blood cholesterol level was significantly related to a higher score on the 
family history of heart attack (r=0.264, p=.000). Terry et al. (1991) also reported 
a significant positive relationship between a high score on family history of high 
blood cholesterol and a high score on family history of heart attack (r=0.310, p=.000). 
The "family history of heart attack" score was also significantly related to number of 
persons residing at each household (r=-0.117, p=.044) and annual household income 
(r=-0.136, p=.022), indicating that participants with smaller households had higher heart 
attack scores, while households with higher income had a lower heart attack score. 
Food shopping and cooking 
The participants of this study were asked about the frequency of their involvement 
with food selection and preparation (Table 6). A large majority of the females (95.0%) 
reported that they do the food shopping almost all of the time for their household, and 
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a much smaller percentage (4.9%) responded that they shop for food about half of 
the time or less. A large portion of the participants (91.3%) reported that they do 
the cooking almost all of the time, while only 8.6% cooked about half of the time 
or less for their household. 
The results from the study, as shown in Table 6, were in sharp contrast to 
the results with male subjects in the same age group from non-metropolitan areas of 
Iowa (Terry et al., 1991). The male study found that only 2.7% of the males were 
involved with cooking more than half of the time. Males from smaller households 
with working spouse had greater involvement with food selection and preparation and 
exhibited a greater adoption of dietary behaviors to reduce heart disease risks and 
had more positive attitudes toward following a low fat diet. In this study of women, 
68.9% of the subjects were employed outside the home (Table 1), and over 90.0% 
TABLE 6. Participation in food shopping and cooking (n=300) 
Almost 
always 
About 
1/2 the time Seldom Never 
Statement n % n % n % n % 
How often do you 
do or help with the 
food shopping for 
your home? 285 95.0 7 2.3 7 2.3 i 0.3 
How often do you 
do or help with the 
cooking for your 
home? 274 91.3 21 7.0 4 1.3 i 0.3 
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of them were responsible for food shopping and cooking for their household. This 
result is consistent with the findings from a recent study also done in Iowa by 
Schafer and Schafer (1989) which indicated that food selection and preparation were 
the responsibility of the wife, regardless of her employment outside of the home. 
Frequency of eating awav from home 
The next two items in the first section of the interview form asked the 
participants to identify the frequency of eating meals outside of the home and the 
frequency of eating at selected types of food establishments. Table 7 shows that 
45.3% of the participants ate out about once or twice a week, followed by none per 
week (14.7%), three times per week (11.4%), and four times or more per week 
(28.5%). Table 8 is a summary of responses to an inquiry on frequency of eating at 
selected food establishments. Thirty-one (10.3%) of the participants purchased their 
TABLE 7. Frequency of eating away from home each week 
(n=300) 
Number of times per week Frequency Percent 
3 1 0.3 
4 46 15.3 
5 98 32.7 
6 69 23.0 
7 38 12.7 
8 30 10.0 
9 10 3.3 
10 5 1.7 
11 3 1.0 
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TABLE 8. Frequency of eating at four types of food 
establishments each week 
None 1-2 times 3-4 times >4 times 
Type of food 
establishment n % n % n % n % 
Vending machine 
or convenience 
store (n=300) 251 83.7 31 10.3 8 2.7 10 3.3 
Fast food 
restaurant 
(n=300) 171 57.0 114 38.0 9 3.0 6 2.0 
Cafeteria, deli 
& others 
(n=299) 124 41.5 117 39.1 31 10.4 27 9.0 
Other people's 
home or 
community 
events 
(n=299) 221 73.9 73 24.4 3 1.0 2 0.7 
meals from vending machines or convenience stores one to two times per week. 
About 20% to 40% of the women ate out one to two times a week at fast food 
restaurants (38.0%), cafeterias, delis, and other restaurants (39.1%); and community 
events or the homes of others (24.4%). 
A mean score for eating away from home at the four types of selected food 
establishments, or the "eating out" score, was determined for each participant. The 
average number of times eating out every week at those four places for all participant: 
was 1.8 times per week. A score of 1.0 was assigned to participants who had an 
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average of less than 1.5 per week, 2.0 to those who had an average between 1.5 and 
1.8, and 3.0 to those with averages greater than 1.8 times a week. 
Statistically significant relationships were found between the participants' "eating 
out" score and the demographic variables of income and working outside of the home. 
Women who were employed outside of their homes tended to have higher "eating out" 
scores (X^ =14.572, df=2, p=.001). Higher annual household income was significantly 
related to a higher score, which indicates that those with higher income levels ate away 
from home more frequently (r=0.153, p=.010). 
Food Behavior 
Consumption of high fat foods 
The weekly consumption frequency of ten high fat food groups by the female 
participants in this study is listed in Table 9. Three of the ten high fat food groups 
consisted of selected meat products. More than half of the participants (59.0%) 
consumed ground beef several times a week, while 5.7% consumed the item daily, 
and an additional 28.3% reported that they consumed it about once a week. A large 
majority of the female participants (89.4%) consumed high fat meat products such as 
sausage, franks, and bacon, about once per week or less than weekly. Only 1.3% 
reported that they consume these items daily. The reported consumption of fat on meat 
and skin on chicken was about once a week or less for 90.0% of the participants. 
Overall, the female participants in this study were found to consume food items 
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from these ten high fat food groups less frequently than the males from comparable 
areas of Iowa and from the same age group of 35 to 55 years (Terry et al., 1991). 
More than half of the women in this study (65.0%) consumed ground beef more than 
once a week, while an even higher percentage of the males (79.0%) reported the 
same. Only 10.6% of the participants consumed high fat meats such as sausage, 
bacon, or high fat luncheon meats more than once a week as compared to the 24.7% 
among the males. Only 10.0% of the females, compared to 19.0% of the males, 
consumed fat on meat and/or skin on chicken daily or several times a week. 
The subjects were then asked to report their frequency of consuming four groups of 
dairy products. Fourteen percent of the females consumed whole milk and another 
14.0% consumed cream and ice cream more than once a week, while the male figures 
in the study by Terry et al. (1991) were 26.0% and 24.0%, respectively. Fewer 
female participants (46.3%) than males (52.9%) reported consuming natural and 
processed cheese more than once a week. One hundred eighty-eight subjects (62.7%) 
consumed margarine, butter and/or sour cream daily. Among the ten high fat food 
groups, these items were the most frequently consumed foods on a daily basis. 
The majority of both the males (84.7%) and females (84.7%) showed daily use 
of margarine, butter, and sour cream every week. 
The remaining three high fat food groups in this section dealt with sweets, 
snacks, and fried foods. Half of the participants (50.0%) consumed sweets such as 
desserts, doughnuts, and candy bars daily or several times a week, while the other 
half consumed these items about once per week or less than weekly. Eighty-seven 
(29.0%) of the women reported that they consumed snack crackers and chips daily 
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or several times a week, and 44.1% of the males reported doing so on this item 
(Terry et al., 1991). More than a third of the participants (36.3%) consumed fried 
foods daily or several times a week, followed by 27.3% who ate these foods about 
once a week, and by another 36.3% who had less than weekly consumption of 
fried foods. Nearly twice as many males (62.0% vs. 36.3% for the female sample) 
consumed fried foods more than once a week. 
Other food behavior practices related to fat intake 
The next three items in the interview dealt with other food practices specifically 
related to total and saturated fat intake (Table 10). First, the participants were asked 
to report the type of table fat used in their household. The most frequently reported 
type of table fat for consumption was margarine with liquid vegetable oil as the first 
ingredient (96.1%). Other table fats used were butter (3.2%), and other margarine that 
does not list liquid vegetable oil as the first ingredient (0.7%). 
About a half of the male subjects (48.2%) from the same age group and from 
non-metropolitan areas of Iowa in a study by Terry et al. (1991) reported the type of 
margarine that does not have liquid vegetable oil as the first ingredient as the most 
frequently used table fat at their homes. Only 39.6% consumed margarine with liquid 
vegetable oil as the first ingredient, and 12.2% reported of using butter as table fat 
(Terry et al., 1991). Fifty-five or 18.3% of the male participants could not name the 
brand of table fat or were not able to identify the type of table fat that was used at 
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their household, while only 15 (5.0%) of the females did not know this information 
on the table fat they used. 
The second item in this category dealt with the type of cooking fat used by 
the female participants. Seventy-two percent of them reported that they primarily used 
liquid vegetable oil as cooking fat. Shortening was used as the main type of cooking 
fat by 17.6% of the women, followed by margarine with liquid vegetable oil as the 
first ingredient (2.4%). These percentages were very similar to those reported by the 
male participants in the study by Terry et al. (1991), except that more males (7.7%) 
were unable to name the type of cooking fat used at home than the females (1.7%). 
In the third item, the women were asked about their frequency of food label 
reading to avoid saturated fat intake while shopping. One-hundred eight (36.1%) of 
the women reported that they almost always read food product labels with the specific 
intent to avoid and/or reduce saturated fat intake in their diet. Nineteen percent read 
food product labels about half the time when they shopped, 22.7% seldom read labels, 
and 21.7% never read labels for this purpose. 
Terry et al. (1991) found a significant relationship between frequency of reading 
food product labels and involvement in food shopping in their study of Iowa males. 
Males who reported that they never shopped or did not help with food shopping were 
more likely to report that they did not read labels. A higher percentage of females 
(36.1%) almost always read labels than males (21.0%), and over 90.0% of the 
females were found to be responsible for food shopping in this study (Table 6). 
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TABLE 10. Other food behavior practices related to fat intake 
(n=300) 
Practice Frequency Percent 
Type of table fat used 
Margarine with liquid 
vegetable oil as the 
first ingredient 274 96.1 
Butter 9 3.2 
Other margarine 2 0.7 
Missing 15 — 
Tvpe of cooking fat used 
Liquid vegetable oil 213 72.2 
Shortening or other 
margarine 52 17.6 
Emulsifier 14 4.7 
Butter, lard, bacon grease 9 3.1 
Margarine with liquid 
vegetable oil as the first 
ingredient 7 2.4 
Missing 5 — 
Label reading to avoid 
saturated fat 
Almost always 108 36.1 
About half the time 58 19.4 
Seldom 68 22.7 
Never 65 21.7 
Missing 1 
— 
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Individual Food Behavior Scores 
As described in the methods section, an average food behavior score was 
calculated based on the consumption frequency of the ten high fat food groups and the 
three other food behavior practices in relation to dietary fat intake. With the individual 
food behavior scores ranging from zero to three, low scores represented a higher 
degree of adoption of food behaviors to reduce total and saturated dietary fat intake. 
High scores were indicative of a lower degree of adoption of these food behaviors. 
The mean food behavior score of 0.96 (range=0.00 to 2.31) for this sample of 
females, was lower than the mean score of 1.33 for the males (range=0.15 to 2.62). 
This indicates a higher degree of adoption of dietary behaviors to reduce the risks 
of coronary heart disease among the females than in the male subjects. 
Significant relationships were found between the females' food behavior scores 
and the demographic variables of education level, occupation, size of the household, 
and individual scores on self and family history of high blood cholesterol level. 
Participants with a higher level of education had significantly lower food behavior 
scores (r=-0.192, p=.000), indicating a higher degree of adoption of food behaviors 
to avoid total and saturated fat intake with higher education level. This result is 
consistent with studies by Kushi et al. (1988) and Terry et al. (1991), which both 
reported that education was a significant factor influencing adoption of dietary 
behaviors to reduce dietary fat intake. 
Chi-square analysis revealed a significant relationship between occupation and 
food behavior scores (X^=6.954, df=2, p=.031). Participants who were employed as 
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professionals and administrators tended to have lower food behavior scores, which 
indicate a higher degree of adoption of the food behaviors studied. Half of the women 
in the occupation categories of farmers, factory workers, skilled technicians, clerks, 
salesperson, service personnel, and homemakers, tended to have low food behavior 
scores, and the other half tended to have high scores. Those in the occupation 
category of professionals and administrators had a higher degree of adoption of dietary 
behaviors to reduce coronary heart disease risks than those employed in other types 
of occupation. This relationship was also found to be significant among males in an 
earlier study by Terry et al. (1991). 
There was a significant relationship between the food behavior scores and the 
number of persons in the household (r=0.140, p=.016). Participants with a larger 
household size tended to have higher food behavior scores, indicating less adoption 
of a low fat diet. Terry et al. (1991) found a similar correlation between food 
behavior scores and the size of the households in their sample of male subjects. 
The relationship between the food behavior scores and age was not found 
significant for the female sample of this study. However, a significant negative 
correlation between the males' food behavior scores and age was reported (Terry 
et al., 1991). This may indicate that females tended to have greater awareness of 
food behaviors which may lead to reduction of coronary heart disease risks 
regardless of their age. 
Female participants with higher scores for familial history of high blood 
cholesterol level were more likely to have low food behavior scores 
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(r=-0.195, p=.007). Participants from families with high blood cholesterol level 
showed greater adoption of food behaviors to avoid total and saturated fat intake. 
Attitudes 
Attitudes toward low fat diets 
The female participants were asked about their attitudes toward low fat diet and 
dietary behaviors to reduce total and saturated fat intake. The attitude statements were 
categorized into five groups according to the Innovation / Decision model (Rogers, 
1983) as described in the methods section: (1) Relative Advantage, (2) Compatibility, 
(3) Complexity, (4) Trialability, and (5) Observability. The responses to the 27 attitude 
statements are shown in Table 11. For the category of relative advantage, 89.7% of 
the female respondents agreed that they admire people who are concerned about the fat 
in their diets in contrast to 78.0% of the Iowa males in an earlier study (Terry et al., 
1991). Over half of the females responded that their friends and family members have 
concerns about fat intake (55.7% and 59.6%, respectively). Fewer men (36.7%) than 
women reported that their friends show concern for fat intake; however, almost an 
equal percentage of men (60.6%) and women agreed that their family members are 
concerned with dietary fat intake. Nearly all the women (94.0%) perceived that low fat 
foods are better for their health. A small proportion of the female participants thought 
that low fat foods were costly (24.6%) and high fat foods taste too good to give up 
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(32.3%), while almost half of the male participants (48.0%) felt it would be difficult 
to give up high fat foods. 
As shown in Table 11, 90.3% of the females agreed in the compatibility 
category that the amount of fat they consume affects their chances of getting coronary 
heart disease. Similarly, a high percentage of males (87.0%) also agreed on the 
existing relationship between the amount of fat intake and risk of heart disease (Terry 
et al., 1991). A higher percentage of the women (92.3%) felt that they should eat a 
low fat diet as compared to the men (80.3%). About half, or 42.6%, of the female 
subjects had family members that encouraged eating a low fat diet, and 56.0% of them 
had physicians that recommended a low fat diet. Nearly an identical percentage of the 
male participants (42.0%) reported having encouragement from family members, but 
fewer males (40.3%) than females felt that they received the same type of 
encouragement from their physicians. More men (14.0%) than women (8.0%) indicated 
that they cannot get enough energy from low fat foods. An almost equal percentage 
of males (85.0%) and females (89.7%) felt optimistic that they could do something 
to reduce their risk of developing coronary heart disease. Overall, the responses of 
the female and male participants in the compatibility category were similarly positive 
towards the attitude statements on low fat foods and dietary behaviors to reduce 
their dietary total and saturated fat intake. 
The female participants' responses to the five attitude statements in the 
complexity category are shown in Table 11. Over half of them (63.0%) agreed that 
they experience difficulties in selecting low fat foods when eating out. A slightly 
higher percentage of the males reported the same concern (Terry et al., 1991). 
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Slightly fewer females (33.3%) than males (35.7%) felt that information about fat in 
the diet is confusing, and that they are too busy to think about the fat in their diet 
(16.7% for the females vs. 27.7% for the males). In this sample of females, 14.3% 
of them thought that low fat foods are hard to buy, and 25.7% thought that cooking 
low fat meals was difficult for them. 
For the trialability category, the female participants (86.6%) were found to be 
more likely to enjoy trying new foods than the males (78.3%) (Terry et al., 1991). A 
high proportion of the female sample indicated a willingness to reduce or give up table 
fat (74.7%), fried foods (60.3%), and high fat snacks (60.3%). Almost three-fourths 
of the males (71.6%) agreed that it would be easy for them to eat little or no table 
fat, but only 42.6% and 57.0% felt that they could easily reduce the consumption of 
fried foods and high fat snacks, respectively. Fewer females than males felt that it 
would be difficult to incorporate lean meats (18.7% vs. 30.0% in the male sample) 
and low fat dairy products (14.0% vs. 19.7% in the male sample) into their diets. 
In response to the attitude statements in the observability category, fewer 
females (6.0%) expressed concerns for feeling awkward when following a low fat diet 
in front of their friends as compared to the 10.4% among the male participants 
(Terry et al., 1991). Over eighty percent of the females agreed that they could expect 
to see changes in blood cholesterol level (84.6%) and changes in weight (85.4%) by 
eating low fat foods. The percentages of males were slightly lower (80.2% and 
72.7%, respectively), indicating that the males were less likely to expect to see a 
reduced blood cholesterol level and weight from consuming low fat foods. More 
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women repotted that they feel healthier when eating low fat foods (76.3%). Only 
42.6% of the men seem to attribute feeling healthy to eating a low fat diet. 
An average attitude score was calculated from the responses to the 27 attitude 
statements for each female participant. A range of scores from 1.00 to 5.00 was 
assigned to the respondents, with a low score representing more positive attitudes 
toward low fat diets and behaviors to reduce heart disease risks, and a high score 
representing more negative attitudes of the participants. The actual range for the female 
respondents was 1.04 to 3.63, with an overall mean score of 2.35. The actual range 
of the attitude scores for the male participants was 1.27 to 3.37 with a mean of 2.51 
(Terry et al., 1991). These results indicate that the females, in general, show positive 
attitudes toward low fat diets, and that they tend to have slightly more positive 
attitudes than males toward dietary behaviors to reduce coronary heart disease risk. 
Average attitude subscores for responses to the statements in each of the five 
categories of perceived attitudes (relative advantage, compatibility, complexity, trialability, 
and observability) were then calculated. The potential range was 1.00 to 5.00, with 
the lower scores representing more positive attitudes and the higher scores representing 
more negative attitudes toward adopting a low fat diet. The mean relative advantage 
score for the women was 2.41 with an actual range of 1.00 to 3.83, for compatibility, 
mean subscore 2.25 (range=1.00 to 3.67), for complexity, mean subscore of 2.62 
(range=1.00 to 4.60), for trialability, mean subscore 2.33 (range=1.00 to 4.33), and 
for observability, mean subscore 2.08 (range=1.00 to 3.50). 
The statistical relationships among the attitude scores, attitude subscores, and 
demographic variables are shown in Table 12. The respondents' food behavior scores 
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were significantly related to the attitude scores (r=0.543, p=.000) and all of the attitude 
subscores: relative advantage (r=0.420, p=.000), compatibility (r=0.445, p=.000), 
complexity (r=0.347, p=000), trialability (r=o.516, p=.000), and observability 
(r=0.308, p=.000). These relationships show that the women with a better adoption 
of food behaviors to reduce heart disease risks (low food behavior scores) also tend 
to have more positive attitudes toward low fat diet (low attitude score and subscores). 
Age was negatively related to the total attitude score (r=-0.123, p=.033), 
relative advantage (r=-0.173, p=.003), and trialability (r=-0.130, p=025). Younger 
women in this study were found to be more likely to have positive attitudes toward 
low fat diets (low attitude scores), perceived a greater advantage of low fat diets 
(low relative advantage subscores), and indicated more willingness to try new foods 
and food practices to reduce heart disease risk (more positive trialability subscores). 
There was a significant relationship between the educational attainment of the 
female respondents and the attitude scores and subscores. Women with higher 
education levels tended to have more positive attitudes toward low fat diets in general 
(r=-0.193, p=.001). These women were also more likely to perceive a greater relative 
advantage of diets with reduced fat (r=-0.251, p=.000), expect to observe positive 
effects of a low fat diets on their health, (r=-0.126, p=.029), and feel a greater 
compatibility with the idea of adopting low fat foods and behaviors to reduce heart 
disease risk (r=-0.185, p=.001). Members of the sample with higher education levels 
indicated less confusion with the information concerning a low fat diet (r=-0.186, 
p=.001). There was also a significant relationship between education level and 
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willingness to adopt new foods and food behaviors into their lifestyles to minimize 
their risks of developing heart disease (r=0.190, p=.000). 
Significant relationships were found among occupation, the average total attitude 
score, relative advantage and trialability subscores. Female participants who worked 
in the occupation category of professionals and administrators tended to have lower 
attitude scores (X^ =21.608, df=4, p=.000), lower relative advantage scores (X^ 
=8.665, df=2, p=.013), and lower trialability subscores (X^ =9.159, df=2, p=.010), 
thus indicating more positive attitudes toward a low fat diet among these women. 
Annual household income was significantly related to the total attitude scores 
(r=-0.223, p=.000) and all of the attitude subscores: relative advantage (r=-0.173, 
p=.004), compatibility (r=-0.201, p=.001), complexity (r=-0.198, p=.001, trialability 
(r=-0.152, p=.010), and observability (r=-0.123, p=.038). Higher annual income 
appears to have a positive effect on the female participants’ attitudes toward low fat 
diets (positive attitude scores and subscores). 
The size of household was positively correlated to the total attitude score 
(r=0.115, p=.047), and observability subscore (r=0.117, p=.044). Participants with 
a larger household sizes tended to have higher total attitude scores (more negative 
attitudes toward low fat diet), and higher observability subscores (a more negative 
attitude toward the effect of a low fat diet on heart disease risk factors such as high 
blood cholesterol levels). 
The total attitude score and three of the five attitude subscores (compatibility, 
trialability, and observability) were significantly related to whether or not the 
participants themselves were diagnosed with a high serum cholesterol level (Table 12). 
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Women who had been diagnosed with this condition had more positive attitudes 
toward a low fat diet to reduce heart disease risk. The "family history of high 
blood cholesterol level" score was found to have significant relationships with the 
total attitude score (r=-0.209, p=.000) and all of the attitude subscores except the 
complexity subscores (Table 12). These results indicate that female respondents 
with higher cholesterol levels, or a more frequent diagnosis of high blood 
cholesterol among family members, tended to have more positive attitudes. 
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SUMMARY, IMPLICATIONS, AND CONCLUSIONS 
Summary 
This study of a non-metropolitan based sample of 300 Iowa females between 
the ages of 35 to 55 revealed significant relationships among several demographic 
characteristics, attitudes toward a low fat diet, and the degree of adoption of food 
behaviors to reduce the risk of coronary heart disease. This study was conducted as 
a follow-up to a study of 300 rural Iowa males also in the 35 to 55 age group by 
Terry et al. (1991). Data from the two studies were compared for differences in the 
attitudes and degree of adoption of food behaviors to reduce total and saturated dietary 
fat intake between males and females. 
Significant relationships were found between the food behavior of women and 
the demographic variables of education, occupation, household size, and familial history 
of high serum cholesterol level. Respondents with higher educational attainment, 
occupation as professionals and administrators, smaller household size, and a family 
history of high serum cholesterol reported a higher degree of adoption of foods and 
food behaviors to reduce total and saturated fat intake. 
In this sample, women with a greater adoption of food behaviors to reduce 
heart disease risk were more likely to have more positive attitudes toward a low fat 
diet. Demographic variables that were significantly correlated to positive attitudes 
were younger age, a higher level of education, occupation as professionals and 
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administrators, higher annual household income, smaller household size, diagnosis 
of high blood cholesterol, and a family history of high blood cholesterol level. 
The five characteristics of the persuasion stage (relative advantage, compatibility, 
complexity, trialability, and observability) in the Innovation / Decision model (Rogers, 
1983) were correlated with several demographic characteristics in this study. Education 
and annual household income were the two demographic characteristics that were 
significantly related to all five of the characteristics. Although a positive correlation 
between age and a higher degree of adoption of dietary behaviors to reduce coronary 
heart disease risk was hypothesized, the results showed that the age of females was 
not significantly correlated with the total attitude scores. However, there was a 
significant relationship between age and two of the five attitude subscales: relative 
advantage and trialability. Younger women in this study were found to be more likely 
to have positive attitudes toward and perceived greater advantage in eating a low fat 
diet, and indicated more willingness to try new foods and food practices to reduce 
heart disease risk. 
Relative advantage was significantly related to age, education level, occupation, 
annual household income, and self and/or family history of high serum cholesterol. 
Women of younger age and higher education level, who were employed as 
professionals or administrators, with higher annual household income, and who had 
a diagnosis of high serum cholesterol in either self and / or family members, 
perceived a greater advantage of diets with reduced fat. 
Compatibility was correlated with education, household income, and diagnosis 
of elevated serum cholesterol. These three demographic characteristics (higher 
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educational attainment, greater annual household income, and diagnosis of high serum 
cholesterol in self and/or family members) were significantly related to adopting 
low fat foods and behaviors to reduce heart disease risk. 
Scores on the complexity attitude sub-scale were significantly related to greater 
educational attainment and a higher annual household income. The respondents with 
higher education and income levels indicated less confusion with the information on 
consuming a low fat diet. 
Trialability was negatively correlated with age and positively correlated with 
education, occupation, annual household income, and a diagnosis of high blood 
cholesterol in self and/or family. Younger women were more likely to try new foods 
and food behaviors to decrease total and saturated dietary fat intake than the older 
females in the sample. Higher educational attainment, employment as professionals or 
administrators, higher household income, and a diagnosis of elevated serum cholesterol 
in self and/or family were all influential in increasing the respondents' willingness to 
adopt new foods and food practices to reduce coronary heart disease risk. 
Observability was significantly related to education, annual household income, 
household size, and a diagnosis of elevated serum cholesterol in self and/or family. 
Women with a higher educational attainment and household income, smaller household 
size, and a diagnosis for that condition in self and / or family were more inclined to 
expect to see positive effects of a low fat diet on their health condition such as 
effects on high serum cholesterol levels. 
Females tended to have a greater adoption of food behaviors to reduce heart 
disease risk as well as more positive attitudes toward a low fat diet when compared 
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to the results of a similar study with male subjects (Terry et al., 1991). Males were 
more likely to consume high fat foods and expressed greater difficulty in giving up 
those foods. More men were unable to identify the type of fat used at home and felt 
that nutrition information was confusing more often than for the women. Women still 
hold the major responsibility in food shopping and preparation regardless of their age, 
education, occupation, or other demographic variables; therefore, women appear to be 
more attentive to foods and responsive to food behaviors to decrease their total and 
saturated fat intake than men. However, according to Terry et al. (1991), men with 
higher education levels, occupation as professionals and administrators, older age, 
smaller households, working spouse, and a greater involvement with food selection 
and preparation had a greater adoption of dietary behaviors to reduce heart disease 
risk, as well as more positive attitudes toward a low fat diet. For both men and 
women, positive attitudes appear to be one of the key factors, along with several 
demographic characteristics, in assisting them to adopt dietary behaviors to reduce 
coronary heart disease risk. 
Implications 
Since this study focused on attitudes and behaviors of rural Iowa females in 
a specific age group, the results cannot be generalized to the female population across 
the country. The study of the attitudes and behaviors of these women toward reducing 
dietary fat intake and coronary heart disease risk revealed the usefulness of Rogers' 
Innovation / Decision model (1983) for identifying the key steps in the behavior 
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adoption process where nutrition educators can most effectively intervene and influence 
women to make wiser food choices. 
Nearly 70% of the women in this sample were employed outside of the home, 
and over 90% were responsible for food shopping and preparation. However, only 
36% of them reported that they almost always read food product labels with the 
specific intent to avoid and / or reduce saturated fat intake in their diet. This leaves 
over 60% of the women who read labels about half of the time or less when they 
shop, even though the respondents in this study tended to have a high degree of 
adoption of food behaviors to reduce total and saturated fat, as well as positive 
attitudes toward adopting a low fat diet to reduce the risk of heart disease. 
Perhaps one of the current important areas for nutrition educators is to focus on 
examining the attitudes of women specifically toward reading and using food labels in 
choosing food products. Over 90% of the women in this sample have received a 
minimum of four years of high school education, but the recommendation to further 
examine attitudes toward food labels and label reading holds true even more so for 
those with less educational attainment. Education and other demographic characteristics 
such as occupation, household income, and household size along with attitudes appear 
to affect food label reading as one of the means to reduce their coronary heart disease 
risk. With ever increasing availability of new food products claiming lower fat content 
in the market today, it becomes increasingly important that the women who are 
responsible for food shopping and preparation for the entire household feel more 
comfortable and more competent in reading food labels in order to determine which 
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foods they would like to incorporate into their diet and lifestyles to reduce coronary 
heart disease risk. 
Positive attitudes appear to be the one of the key factors in assisting an 
individual to adopt dietary behaviors to reduce coronary heart disease risk regardless 
of age, gender, education level, and other demographic characteristics. Identifying 
negative attitudes allows the nutrition educator to address perceived barriers in adopting 
new food behaviors. Therefore, as suggested by the Innovation / Decision model 
(Rogers, 1983), focusing on an individual's attitudes as well as providing information 
for the individual to adopt changes in dietary behaviors has wide application to groups 
with various demographic characteristics, and educational, cultural, and demographic 
backgrounds. 
Conclusions 
Rogers' (1983) Innovation / Decision model was very useful in describing 
current attitudes and behaviors of rural Iowa women related to adopting food behaviors 
to reduce coronary heart disease risk, and studying how demographic characteristics and 
attitudes fit together in the process to adopt a new behavior. Women with more 
education, occupation as professionals and administrators, smaller household size, and a 
family history of high serum cholesterol reported a higher degree of adoption of foods 
and food behaviors to reduce total and saturated fat intake. Respondents with a 
greater adoption of food behaviors to reduce heart disease risk were likely to have 
more positive attitudes toward a low fat diet. The five characteristics of the persuasion 
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stage (relative advantage, compatibility, complexity, trialability, and observability) in the 
Innovation / Decision model (Rogers, 1983) were correlated with several demographic 
characteristics including education and annual household income, and were influential in 
shaping an individual’s attitude toward adopting food behaviors to reduce coronary 
heart disease risk. Examining the components of an individual's attitudes and how 
those attitudes, along with certain demographic characteristics, influence the behavior 
adoption process of the individual may create new avenues by which nutrition 
educators can reach out to those groups of individuals that need nutrition intervention 
the most to reduce their coronary heart disease risk. 
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Pre-questionnaire Criteria 
1. Are you a female age 35 to 55 years? (If yes, continue.) 
2. Have you been diagnosed as having diabetes, a heart attack 
or stroke? (If no, continue.) 
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1. I'd like to begin by asking a few questions 
about how often you may eat certain foods. 
For each food, please tell me if you eat it 
daily, several times per week, about once 
a week or less than weekly? 
Ground beef or foods containing ground beef 3 2 1 0 
Frankfurters, sausage, bacon, or high fat 
luncheon meats such as bologna and salami 
(does not include sliced ham, chicken, 
or turkey) 
3 2 1 0 
Whole-fat milk to drink or on cereal 
(Does not include skim or low-fat milk) 
3 2 1 0 
Cream or ice cream 3 2 1 0 
Natural and processed cheeses such as 
American, Swiss, or cheddar (includes cheese 
in cooked foods, on sandwiches, or by itself) 
3 2 1 0 
Margarine, butter, or sour cream 3 2 1 0 
Sweets such as cakes, pies, cookies, 
doughnuts, sweet rolls, and candy bars 
3 2 1 0 
Snack crackers or chips 3 2 1 0 
Fat on meat or skin on chicken 3 2 1 0 
Fried foods 3 2 1 0 
2. What brand of margarine or butter do you usually use in your home? 
If margarine, is it regular or diet? (circle) Regular 
3. What type of fat do you usually use for cooking in your home? 
4. 
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When shopping for food, how often do you read labels on food 
products to avoid foods which contain lard, butter, and coconut 
and palm oils: almost always, about half the time, seldom, or never? 
0 - Almost always 
1 - About half the time 
2 - Seldom 
3 - Never 
5. Next, I would like to ask your opinion of low fat diets. Let me 
explain what I mean by low fat. 
-meats commonly eaten are poultry, fish, or very lean meats, 
-dairy foods are commonly skim or lowfat milk 
-the fats used at home are primarily liquid vegetable oil or 
margarine made from liquid vegetable oil, 
-little or no extra fat is added to foods at the table, 
-and foods usually avoided include fried foods, regular cheese, 
hamburger and other high fat meats, snack chips and sweets, 
and foods made with butter, lard, or coconut and palm fats 
For each of these statements, please tell 
me if you strongly disagree, disagree, are 
neutral, agree, or strongly agree. 
I'm too busy to think about the fat 
in my diet. 
1 2 3 4 5 
It is hard to cook foods for a low fat 
diet. 1 2 3 4 5 
It is hard to buy low fat foods at the 
grocery store. 1 2 3 4 5 
It is hard to select low fat foods when 
eating away from home. 1 2 3 4 5 
Most high fat foods taste too good to 
give up. 1 2 3 4 5 
Most low fat foods cost too much. 1 2 3 4 5 
I admire people who are concerned about 
the fat in their diets. 1 2 3 4 5 
Most of my friends are not concerned 
about the fat that they eat. 1 2 3 4 5 
Most of my family members are not 
concerned about the fat that they eat. 1 2 
1 
3 4 5 
75 
Low fat foods are better for my health. 
It would be hard for me to change to 
mostly poultry, fish, and lean meats. 
It would be hard for me to change to 
mostly low fat types of milk, cheese, 
and other dairy foods. 
It would be easy for me to eat little 
or no fried foods. 
For snacks, it would be easy for me to 
change to mostly low fat foods. 
It would be easy for me to add little 
or no fat to food at the table. 
I enjoy trying new foods. 
If I change the amount of fat that I 
eat, I would expect to see a change in 
my blood cholesterol level. 
If I change the amount of fat that I 
eat, I would expect to see a change 
in my weight. 
I feel healthier when I eat low fat foods. 
I would feel awkward following a low fat 
diet in front of my friends. 
The amount of fat that I eat affects my 
chance of getting heart disease. 
I should eat a low fat diet. 
My family encourages me to eat a low 
fat diet. 
My doctor encourages me to eat a low 
fat diet. 
I can't get all the energy I need from 
low fat foods. 
.1 can do very little to change my chance 
of getting heart disease. 
I find information about fat in the diet 
confusing. 
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A. How old were you on your last birthday?     
B. What is the highest level of education that you completed? 
Elementary Grade 123 
Secondary Grade 789 
Technical school or some college 13 
College graduate 14 
Post graduate 15 
C. What racial group do you belong to? 
1 - White, non-Hispanic 
2 - White, Hispanic 
3 - Black 
4 - American Indian 
5 - Other 
D. What is your current occupation or job? 
(If more than one, code for the one the respondent considers 
his major occupation.) 
E. What is your marital status? 
1 - married 
2 - single 
3 - separated 
4 - widowed 
5 - divorced 
F. If married, is your spouse employed outside the home? 
1 - Yes 
2 - No 
9 - Not applicable 
G. How many people live in your home, including yourself?  
H. Have you or any of these relatives been diagnosed as having 
high blood cholesterol or a heart attack? 
4 5 6 
10 11 12 
Self Father Mother 
Brothers 
and Sisters Spouse Children 
Yes No Yes No Yes No Yes No NA Yes No NA Yes No NA 
High blood 1 2 1 2 1 2 12 9 12 9 12 9 
cholesterol 
Heart attack xxxx 1 2 1 2 12 9 12 9 12 9 tack 
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I. How often do you do or help 
with the food shopping for 
your home? 
How often do you do or help 
with the cooking for your home? 
Almost About 1/2 
always the time Seldom Never 
4 3 2 1 
4 3 2 1 
J. How many meals do you eat away from home each week? 
Vending machines or convenience store: 
1 - none 
2 - 1 to 2 times 
3 - 3 to 4 times 
4 - > 4 times 
Fast food restaurant: 
1 - none 
2 - 1 to 2 times 
3 - 3 to 4 times 
4 - > 4 times 
Cafeteria, deli, and other restaurants: 
1 - none 
2 - 1 to 2 times 
3 - 3 to 4 times 
4 - > 4 times 
Other people's home or community events: 
1 - none 
2 - 1 to 2 times 
3 - 3 to 4 times 
4 - > 4 times 
K. Which of the following categories best describes your annual 
household income? 
1 - less than $15,000 
2 - $15,000 to $29,000 
3 - $30,000 to $44,000 
4 - $45,000 or more 
